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SEQUENCE LISTING 

<110> Novozymes A/s 

<120> metE gene-amplification 

<130> 10442. 204-WO 

<160> 17 

<170> Patentin version 3.2 

<210> 1 

<211> 35 

<212> DNA 

<213> artificial sequence 
<220> 

<223> Primer P52 

<400> 1 

aataataaag atctggagga gaaacaatga caacc 35 



<210> 2 

<211> 33 

<212> DNA 

<213> artificial sequence 
<220> 

<223> Primer P53 

<400> 2 

aaataataag atctaaatta tactagctgt gtc 



33 



<210> 3 

<211> 39 

<212> DNA 

<213> artificial sequence 
<220> 

<223> Primer P42 

<400> 3 

attttatagg atcccgctga ttcattttct tctgcgaac 39 



<210> 4 

<211> 48 

<212> DNA 

<213> artificial sequence 
<220> 

<223> Primer P43 

<400> 4 

gaattccatc gcactggacg acattttcag gtcgattctc ggaaatcc 48 

<210> 5 

<211> 50 

<212> DNA 

<213> artificial sequence 
<220> 

<223> Primer P44 
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<400> 5 

cccgaggcct ttcaggcccg caaacaatat ggttgaagcc gcaaaacagg 50 

<210> 6 

<211> 39 

<212> DNA 

<213> artificial sequence 
<220> 

<223> Primer P45 

<400> 6 

ataataatgg taccatattg atgtgacact tgaagttgc 39 

<210> 7 

<211> 7311 

<212> DNA 

<213> artificial sequence 
<220> 

<223> Plasmid pCL043 

<400> 7 



cttgaagggc 


caagcgatgt 


Qccaaaacta 


aaaaaaacaa 


tgaaaaacgc 


agtgaaaaac 


60 


QQaqtqcttQ 


tcatttatac 


aacaaaaaat 


aaaaataaca 


gcgacgaacg 


cacagaagag 


120 


ctttcctacc 


ccgcagctta 


taatqaaata 


attgcagttg 


gatctgtttc tgtagcgcga 


180 


gaattatcag 


aattttctaa 


cgcgaataaa 


gagattgacc 


ttgtggcacc 


aggagaaaac 


240 


atcttatcca 


cccttcccaa 


caagaagtac 


aataaactQa 


ccggcacttc aatggctgcc 


300 


ccxcangxca 


gcggxgcgct 


tgcuttaatc 


aaaagctatg 


aagaagaatc 


atttcaaaga 


360 


aagctttctg 


aatctgaggt 


tttcgcacag 


ctaatccgca 


ggacacttcc tcttgatatt 


420 


gcaaaaacgc 


tggcaggcaa 


tggattcctg 


tatttaacag 


ctcctgatga 


gctcgcagaa 


480 


aaagcagagc 


aatcacattt 


gttgacccta 


taagattatt 


tttcttatat 


aatatacacc 


540 


acatcatgta 


aataaaaatt 


tcaaattcta 


tgttgacaat 


gaatttgaat 


tactgttaag 


600 


attaccaaca 


aatgattcaa 


cttttcaaaa 


aattaataac 


attttctctt 


atcgagagtt 


660 


gggcgaggga 


ttggcctttt 


gaccccaaca 


gcaaccgacc 


gtaataccat 


tgtgaaatgg 


720 


ggcgcactgc 


ttttcgcgcc 


gagactgatg 


tctcataagg 


cacggtgcta attccatcag 


780 


attgtgtctg 


agagatgaga 


gaggcagtgt 


tttacgtaga 


aaagcctctt 


tctctcatgg 


840 


gaaagaggct 


ttttgttgtg 


agaaaacctc 


ttagcagcct 


gtatccgcgg 


gtgaaagaga 


900 


gtgttttaca 


tataaaggag 


gagaaacaat 


gacaaccatc 


aaaacatcga 


atttaggatt 


960 


tccgagaatc 


gacctgaaaa 


tgtcgtccag 


tgcgatggaa 


ttctgatcaa 


atggttcagt 


1020 


gagagcgaag 


cgaacacttg 


attttttaat 


tttctatctt 


ttataggtca 


ttagagtata 


1080 


cttatttgtc 


ctataaacta 


tttagcagca 


taatagattt 


attgaatagg 


tcatttaagt 


1140 


tgagcatatt 


agaggaggaa 


aatcttggag 


aaatatttga 


agaacccgaa 


cgcgtgagta 


1200 


gttcaacaaa 


cgggccagtt 


tgttgaagat 


tagatgctat 


aattgttatt 


aaaaggattg 


1260 


aaggatgctt 


aggaagacga 


gttattaata 


gctgaataag 


aacggtgctc 


tccaaatatt 


1320 
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cttatttaga 


aaagcaaatc 


taaaattatc 


tgaaaaggga 


atgagaatag 


tgaatggacc 


1380 


aataataatg 


actagagaag 


aaagaatgaa 


gattgttcat 


gaaattaagg 


aacgaatatt 


1440 


ggataaatat 


ggggatgatg 


ttaaggctat 


tggtgtttat 


ggctctcttg 


gtcgtcagac 


1500 


tgatgggccc 


tattcggata 


ttgagatgat 


gtgtgtcatg 


tcaacagagg 


aagcagagtt 


1560 


cagccatgaa 


tggacaaccg 


gtgagtggaa 


ggtggaagtg 


aattttgata 


gcgaagagat 


1620 


tctactagat 


tatgcatctc 


aggtggaatc 


agattggccg 


cttacacatg 


gtcaattttt 


1680 


ctctattttg 


ccgatttatg 


attcaggtgg 


atacttagag 


aaagtgtatc 


aaactgctaa 


1740 


atcggtagaa 


gcccaaacgt 


tecacgatgc 


gatttgtgcc 


cttatcgtag 


aagagctgtt 


1800 


tgaatatgca 


ggcaaatggc 


gtaatattcg 


tgtgcaagga 


ccgacaacat 


ttctaccatc 


1860 


cttgactgta 


caggtagcaa 


tggcaggtgc 


catgttgatt 


ggtctgcatc 


atcgcatctg 


1920 


ttatacgacg 


agcgcttcgg 


tcttaactga 


agcagttaag 


caatcagatc 


ttccttcaaa 


1980 


ttatgaccat 


ctgtgccagt 


tcgtaatgtc 


tggtcaactt 


tccgactctg 


agaaacttct 


2040 


ggaatcgcta 


gagaatttct 


ggaatgggat 


tcaggagtgg 


acagaacgac 


acggatatat 


2100 


agtggatgtg 


tcaaaacgca 


taccattttg 


aacgatgacc 


tctaataatt 


gttaatcatg 


2160 


ttggagctca 


gtgagagcga 


agcgaacact 


tgatttttta 


attttctatc 


ttttataaat 


2220 


cattagagta 


tacttatttg 


tcctataaac 


tatttagcag 


cataatagat 


ttattgaata 


2280 


ggtcatttaa 


gttgagcata 


ttagaggagg 


aaaatcttgg 


agaaatattt 


gaagaacccg 


2340 


aggcctttca 


ggcccgcaaa 


caatatggtt 


gaagccgcaa 


aacaggcaag 


agcacagcag 


2400 


acacagctag 


tataatttga 


aaaaaccatc 


tgcatttggc 


agatggtttt 


tttctataat 


2460 


acagccacaa 


tcggtttctt 


atttagcaaa 


tcccccaaat 


actttgttta 


ttttgcactt 


2520 


ttttaagaat 


gttctttgca 


ttcttttcgg 


ctatactaat 


aacactctat 


tgacaQQaqa 


2580 


gattgggatg 


aatcatgaaa 


cgttcttaaa 


^cgggctgtc 


actctcgcat 


QtaaaqqaQt 


2640 


gaatgcagga 


atcggcgggc 


cttttggagc 


cgttatcgtg 


aaagacggag 


ccattattgc 


2700 


agagggacag 


aacaacgtca 


caacaagcaa 


tgatccgact 


gcccacgcgg 


aagtcacagc 


2760 


tattcggaaa 


gcctgtaagg 


tgctaggagc 


ctaccagctt 


gatgactgca 


ttttgtatac 


2820 


gagctgtgaa 


ccatgcccaa 


tgtgcttggg 


cgccatctac 


tgggcccggc 


ctaaagccqt 


2880 


tttctatgca 


gctgagcaca 


cagacgctgc 


cgaagccggg 


tttgatgatt 


cattcattta 


2940 


taaagaaatt 


gataaacctg 


ctgaagaaag 


aacgatcccc 


ttttatcaag 


tgacactaac 


3000 


agagcattta 


tccccgtttc 


aagcatggcg 


gaacttcgcc 


aataagaaag 


aatattaaaa 


3060 


ggatcaggca 


tgcgcggcct 


ggtccttgtt 


atttctccaa 


gtagccgcta 


tgccctgtgc 


3120 


aaatacaaaa 


cagcatatac 


gcgcaattca 


gcacggcaga 


caccgtgcca 


gccacccgct 


3180 


tcatctgtaa 


cttttggttt 


aaaggcatgc 


ttcaaacgct 


tctctgaagt 


tttatcataa 


3240 


atctgtgccc 


gccccgcatg 


tccgacacca 


aaaaacatcc 


tgagaatcct 


caggatgccg 


3300 


gtcattattt 


taattctagt 


tttacatcaa 


catttcctct 
Page 3 


ggttgccttt 


gagtaaggac 


3360 
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agaattcatg 


aqcqqcgttq 


acaagctctt gtgccttttc ccgatctaaa 


tctttcgtgt 


3420 


tcacaacaag 


tgtgacaccg 


attttaaacc cgccgtcgct ctcatccttc 


atgaggctga 


3480 


cctgcccttc 


aatctccgaa 


tcaatttcga tattctgctc tttggctacg 


tgttcgagcg 


3540 


CQccQCcqaa 


gcatgcagca 


taccctgccg caaagagctg ttccggattt 


gtgccggttt 


3600 


gtccttcttt 


tttggcattt 


ggcatgacaa tatcaaaatc aagaacaccg 


tcatctgatg 


3660 


taatatgtcc 


tgctcgtccg 


cctcgcgcgg ttacttttgc tgtaaatagt 


gccatatttc 


3720 


ccaacctcct 


tatttgtatc 


tagttgttat atttcccttt ctgatctttt taaacatgct 


3780 


atatttQccQ 


agaataggaa aagtgaggtt tttcagatac aatagaatcg 


aatgacaaaa 


3840 


aagagttggt 


gaacaaaatg 


gaaaataaat ttgatcatat gcggtgtgaa ataccgcaca 


3900 


gatgcgtaag 


gagaaaatac 


cgcatcaggc gctcttccgc ttcctcgctc actgactcgc 


3960 


tgcgctcggt 


cgttcggctg 


cggcgagcgg tatcagctca ctcaaaggcg 


gtaatacggt 


4020 


tatccacaga 


atcaggggat 


aacgcaggaa agaacatgtg agcaaaaggc 


cagcaaaagg 


4080 


ccaggaaccg 


taaaaaggcc 


gcgttgctgg cgtttttcca taggctccgc 


ccccctgacg 


4140 


agcatcacaa aaatcgacgc tcaagtcaga ggtggcgaaa cccgacagga 


ctataaagat 


4200 


accaggcgtt 


tccccctgga 


agctccctcg tgcgctctcc tgttccgacc 


ctgccgctta 


4260 


ccggatacct 


gtccgccttt 


ctcccttcgg gaagcgtggc gctttctcat 


agctcacgct 


4320 


gtaggtatct 


cagttcggtg 


taggtcgttc gctccaagct gggctgtgtg 


cacgaacccc 


4380 


ccgttcagcc 


cgaccgctgc 


gccttatccg gtaactatcg tcttgagtcc 


aacccggtaa 


4440 


gacacgactt 


atcgccactg 


gcagcagcca ctggtaacag gattagcaga gcgaggtatg 


4500 


taggcggtgc tacagagttc 


ttgaagtggt ggcctaacta cggctacact 


agaaggacag 


4560 


tatttggtat 


ctgcgctctg 


ctgaagccag ttaccttcgg aaaaagagtt 


ggtagctctt 


4620 


gatccggcaa 


acaaaccacc 


gctggtagcg gtggtttttt tgtttgcaag 


cagcagatta 


4680 


cgcgcagaaa 


aaaaggatct 


caagaagatc ctttgatctt ttctacgggg 


tctgacgctc 


4740 


agtggaacga aaactcacgt 


taagggattt tggtcatgag attatcaaaa 


aggatcttca 


4800 


cctagatcct 


tttaaattaa 


aaatgaagtt ttaaatcaat ctaaagtata 


tatgagtaaa 


4860 


cttggtctga 


cagttaccaa 


tgcttaatca gtgaggcacc tatctcagcg 


atctgtctat 


4920 


ttcgttcatc 


catagttgcc 


tgactccccg tcgtgtagat aactacgata 


cgggagggct 


4980 


taccatctgg 


ccccagtgct 


gcaatgatac cgcgagaccc acgctcaccg 


gctccagatt 


5040 


tatcagcaat 


aaaccagcca 


gccggaaggg ccgagcgcag aagtggtcct 


gcaactttat 


5100 


ccgcctccat 


ccagtctatt 


aattgttgcc gggaagctag agtaagtagt 


tcgccagtta 


5160 


atagtttgcg 


caacgttgtt 


gccattgctg caggcatcgt ggtgtcacgc 


tcgtcgtttg 


5220 


gtatggcttc 


attcagctcc 


ggttcccaac gatcaaggcg agttacatga 


tcccccatgt 


5280 


tgtgcaaaaa 


agcggttagc 


tccttcggtc ctccgatcgt tgtcagaagt 


aagttggccg 


5340 


cagtgttatc 


actcatggtt 


atggcagcac tgcataattc tcttactgtc 


atgccatccg 


5400 
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taagatgctt 


ttctgtgact 


ggtgagtact 


caaccaagtc 


attctgagaa 


tagtgtatgc 


5460 


ggcgaccgag 


ttgctcttgc 


ccggcgtcaa 


cacgggataa 


taccgcgcca 


catagcagaa 


5520 


ctttaaaagt 


gctcatcatt 


ggaaaacgtt 


cttcggggcg 


aaaactctca 


aggatcttac 


5580 


cgctgttgag 


atccagttcg 


atgtaaccca 


ctcgtgcacc 


caactgatct 


tcagcatctt 


5640 


ttactttcac 


cagcgtttct 


gggtgagcaa 


aaacaggaag 


gcaaaatgcc 


gcaaaaaagg 


5700 


gaataagggc 


gacacggaaa 


tgttgaatac 


tcatactctt 


cctttttcaa 


tattattgaa 


5760 


gcatttatca 


gggttattgt 


ctcatgagcg 


gatacatatt 


tgaatgtatt 


tagaaaaata 


5820 


aacaaatagg 


ggttccgcgc 


acatttcccc 


gaaaagtgcc 


acctgacgtc 


taagaaacca 


5880 


ttattatcat 


gacattaacc 


tataaaaata 


ggcgtatcac 


gaggcccttt 


cgtcttcaag 


5940 


aattctcatg 


tttgacagct 


tatcatcgat 


aagctttaat 


gcggtagttt 


atcacagtta 


6000 


aattgctaac 


gcagtcaggc 


accgtgtatg 


aaatctaaca 


atgcgctcat 


cgtcatcctc 


6060 


ggcaccgtca 


ccctggatgc 


tgtaggcata 


ggcttggtta 


t:gccggtact 


gccgggcctc 


6120 


ttgcgggata 


tcgtccattc 


cgacagcatc 


gccagtcact 


atggcgtgct 


gctagcgcta 


6180 


tatgcgttga 


tgcaatttct 


atgcgcaccc 


gttctcggag 


cactgtccga 


ccgctttggc 


6240 


cgccgcccag 


tcctgctcgc 


ttcgctactt 


ggagccacta 


tcgactacgc 


gatcatggcg 


6300 


accacacccg 


tcctgtggat 


cctctacgcc 


ggacgcatcg 


tggccggcat 


caccggcgcc 


6360 


acaggtgcgg 


ttgctggcgc 


ctatatcgcc 


gacatcaccg 


atiggggaaga 


tcggqctCQC 

**^999*" 


6420 


cacttcgggc 


tcatgagcgc 


ttgtttcggc 


gtgggtatgg 


tggcaggccc 


cgtggccgqg 

"9 *'99^^999 


6480 


ggactgttgg 


gcgccatctc 


cttgcatgca 


ccattccttg 


cggcggcggt 


gctcaacggc 


6540 


ctcaacctac 


tactgggctg 


cttcctaatg 


caggagtcgc 


ataagggaga 

«^ 9 9 9 


gcgtcgaccg 


6600 


atgcccttga 


gagccttcaa 


cccagtcagc 


tccttccggt 


gggcgcgggg 


catgactatc 


6660 


gtcgccgcac 


ttatgactgt 


cttctttatc 


atgcaactcg 


taggacaggt 


gccggcagcQ 


6720 


ctctgggtca 


ttttcggcga 


ggaccgcttt 


cgctggagcg 


cgacgatgat 


cggcctgtcg 

"99~^^37 


6780 


cttgcggtat 


tcggaatctt 


gcacgccctc 


gctcaagcct 


tcgtcactgg 


tcccgccacc 


6840 


aaacgtttcg 


gcgagaagca 


ggccattatc 


gccggcatgg 


cggccgacgc 


gctaggctac 

9 9 9 9 ^ 


6900 


gtcttgctgg 


cgttcgcgac 


gcgaggctgg 


atggccttcc 


ccattatgat 


tcttctcgct 


6960 


tccggcggca 


tcgggatgcc 


cgcgttgcag 


gccatgctgt 


ccaggcaggt 

9 9 9 9 


aqatgacqac 


7020 


catcagggac 


agcttcaagg 


atcact caca 

\A W V« V« Wf V» 






y a 1. Cd 1. y y a 


/uou 


ccgctgatcg 


tcacggcgat 


ttatgccgcc 


tcggcgagca 


catggaacgg 


gttggcatgg 


7140 


attgtaggcg 


ccgccctata 


ccttgtctgc 


ctccccgcgt 


tgcgtcgcgg 


tgcatggagc 


7200 


<^gggccacct 


cgacctgaat 


ggaagccggc 


ggcacctcgc 


taacggattc 


accactccaa 


7260 


gaattggagc 


caatcaattc 


ttgcggagaa 


ctgtgaatgc 


gcaaaccaac 


c 


7311 



<210> 8 
<211> 13129 
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<212> DNA 

<213> artificial sequence 
<220> 

<223> Plasmid pCLOll54 

<220> 

<221> misc_feature 
<222> (5067) . . (5067) 
<223> n is a, c, g, or t 



<400> 8 
aacaaaattc 


tccagtcttc 


acatcggttt 


gaaaggagga 


agcggaagaa 


tgaagtaaga 


60 


gggatttttg 


actccgaagt 


aagtcttcaa 


aaaatcaaat 


aaggagtgtc 


aagaatgttt 


120 


gcaaaacgat 


tcaaaacctc 


tttactgccg 


ttattcgctg 


gatttttatt 


gctgtttcat 


180 


ttggttctgg 


caggaccggc 


ggctgcgagt 


gctgaaacgg 


cgaacaaatc 


gaatgagctt 


240 


acagcaccgt 


cgatcaaaag 


cggaaccatt 


cttcatgcat 


ggaattggtc 


gttcaatacg 


300 


ttaaaacaca 


atatgaagga 


tattcatgat 


gcaggatata 


cagccattca 


gacatctccg 


360 


attaaccaag 


taaaggaagg 


gaatcaagga 


gataaaagca 


tgtcgaactg 


gtactggctg 


420 


tatcagccga 


catcgtatca 


aattggcaac 


cgttacttag 


gtactgaaca 


agaatttaaa 


480 


gaaatgtgtg 


cagccgctga 


agaatatggc 


ataaaggtca 


ttgttgacgc 


gcggccgcgg 


540 


atctaaatta 


tactagctgt 


gtctgctgtg 


ctcttgcctg 


ttttgcggct 


tcaaccatat 


600 


ttttcaatgc 


tgcaaccgtt 


tcttcctgct 


gtcttgtttt 


caatccgcag 


tctggattta 


660 


cccagaagcg 


gtcagtcgga 


cagacggcaa 


gcgcatcaac 


gataatattg 


tacatttctt 


720 


cagttgacgg 


cacacgaggg 


ctgtgaatgt 


catatacacc 


aaggccaagc 


cctttcaaat 


780 


acgggtggtt 


ttttaagtaa 


tctaaaaatc 


ctccgtggct 


tctgctatgt 


tcgattgtaa 


840 


tcacatcggc 


atcaagatca 


ttgattgtat 


caacgatatc 


ttcgaagttg 


ctgtagcaca 


900 


tatgtgtatg 


aatttgtgtc 


tcgtttttca 


cggaagaagt 


ggttaatctg 


aaagcttctg 


960 


ccgcccaagt 


caaatactca 


tcccaatcgc 


gggttttcaa 


tggaaggcct 


tcacgcagcg 


1020 


ctggttcatc 


gacttgaatg 


atttgaatgc 


ctgcgtcttc 


aagcgcttta 


acttctttgc 


1080 


QaaciQQcaaa 


cccaatttao 


aaggcgattt 


ctttcctcga 


aatatcattt 




1140 


accagtttaa 


gattgtaacc 


gggcccgtca 


gcattccttt 


cacatgcttg 


gaagtcaatg 


1200 


actgtgcgta 


gactgtgtct 


ttcactgtca 


tcggttcaat 


aaattcaaca 


tctccgtaaa 


1260 


tgactggcgg 


gcggacacag 


cgtgagccgt 


atgattgaac 


ccaggcatat 


ttagtgaagg 


1320 


cgaaaccggc 


cagcttttca 


ccgaagtatt 


cgaccatgtc 


tgtccgttca 


aattcgccgt 


1380 


gaacaaggac 


atcaagctcc 


aattcttcct 


gaatatcaat 


ccatcttttt 


gtttccgcat 


1440 


tgataaagtt 


ttgatactgt 


tcatcggacc 


actcagcttt 


ccgccatttt 


tggcgtgccc 


1500 


tccgcacttc 


agcagactgc 


gggaagctgc 


cgatcgttgt 


cgtcggcaaa 


agcggaaggc 


1560 


cgagagattc 


attttgtagg 


gctaaacgtt 


cttcaaacgg 


aatcgggcgc 


ttgaagtctt 


1620 


tatcagttaa 


ttgctcaagc 


tctttctttt 


gttcagaatt 
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ggcgcctgtt 


gcaaactgtt 


1680 
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taagcgcctg 


gatatcagcc 


ttagcctgct 


aaatctcttc 


actaatcacc 


acttttrrta 

yv. 1. wv^v-vy 


1740 

JL/ "TV/ 


atactaagcc 


ttctttcaaa 


gctgtcagct 


caaccaactt 


ttcttttaca 


taaaataatr 


IROO 


cgttcaatag 


gtctttttcc 


aaatgctcat 


caaaatattt 

^**yyy ^-y ^ 


coctactaaa 
v^y v> yy^^ 


acatcoanf a 




ggctgctgga 


aggctgaatc 


cacagttcat 


caacttttac 


aatactaana 

cm i.y ^ i.y Qy A 


a ca tea ana a 


1 Q70 


cggcatcgag 


actctcttca 


aqatccactt 


tccaaatatt 


y v»y i.v.v.y «-v.y 


ata a fnffnn 

u k>ciMV»y ^ v^y y 




ctgccagcac 


tttatctgtc 


QQQaaaccat 


y ^y ^ w w wday 


f" n't" i" f" f" a n n 


ttt" fl'nffH" 


90^10 


tgtcgtgaac 


gaaatcaagg 


ccaattccct 


aaaccoaata 


aaaoatcanc 


^ ct'i" fa ^"a an 
w%» i» itoWa i.ddy 


7100 


catcaacaga 


atcaaaatac 


Qtctacaaaa 




oa a iria a a n 


't'f a f 1*1"n"haa 
i.v.d^ u Ly udd 


71 fiO 


tgctttcaaa 


taattctttt 


Gcaccacata 




ayayy v.yy ua 


af nan^rtrf~/"n 
dv.ydyuycv.y 


777n 


gctcatcgat 


ttgaacccat 


tttacacctt 


cttcttcaaa 


f 1" f" 't*'h i" f a a a 


anf ^n"^si fat* 
dy w> uy i.di.d^ 


77Rn 


ataatggcac 


aaaacatttt 


taaatcactt 


ttacttcaaa 


wy y ^ u^ci i.Giy 


f f '^■^^anf aa 
u L Ldy ik.dd 


9^ AO 


gcgtaacgaa 


cgtataaggg 


ccaacaatca 


caaactttcit 

^ayy l. l. uy i. 


t" 1" f #*a f a f" f" n 


1"a "t* "t* f f *t" ni-t* 
Ld 1. L(.\. uy L t 


7AOO 


taatccQcicQ 


ataatcttca 


aattatttat 

^ ^y ^ ky t 




af finaa 


d Lyd.c.x.cg L 


9A#;n 


catattccgg 


aacgatgtaa 


^•yy fc» k ^y 




t* t* t't* n r a t-l- 

U 1. L uy LImOI \- L 


^^a/"^"a/^a't*a 

Lv-dt^dyd Ld 


9«;9n 


cagcgtcttt 


aattccacaa 


y wya uay wya 


a fi i* a 1" n "t* a t* f 
uy uGi uy ucL i.^ 


ri n 1" a n ri "t" a 
yy tdy cy i.i.ci 


y u c dddX y L c. 


9«;iin 


tgaaccgttt 


caaaatccaa 


tt aaaa ctaa 


V. ^y ^ <-y uv. 


fia fi't'a fa^nn 
yay Lci^a,i.yy 


T.v.dXd^ xy xy 


7 RAH 


tgaaatcaga 


aacaggcaca 


acat caat ct 


octofltraat* 
y^ ^yy *-*i-cici w 


1" 1" n -f n 1" f t* t-l" 
L ty i.y L L 1. 1. L 


dt- Lgtyydtd 


7700 


aaaatagttc 


qtcqatttac 


ttcaaaaaca 


tatctttatc 


a fl 1" a ft" n f f 1" 
ay i.ci^ uy v.^ u 


't"'l"f f a 3*^3 f n 


77fiO 


cttcaagtgc 


ttttttccat 


tcccaattca 


aatcaa ttct 


f/i na a a ^ r" f "t* 


aaai"'^f na^n 
ddd L ucyd L.y 


75170 


ttttgatggt 


tatcattatt 


tctcctccaa 


atccatcnar 

m>x«\«y lu^yo^ 


f"1"fif"a1"aaa f 


■f"/i^a ^"^/■^•H" 
i.y v.d u t 




aacttgtttt 


atttgtatag 


ttcatccata 


ccatatdtaa 


^ fi" fa n f"a n r" 
i. w. v> ^ dy v^dy V. 


i.y u L,dv.dddv. 


7QAO 


tcaaaaaaaa 


tcatataatc 


tCl!Ctt"tlTa 


i" 1" fi n n a "t" f "t* '^ 


*-yy<icidyggc: 


dyd LLiycg xg 


anno 

3UUU 


Qacaaataat 


aattatctaa 


taaaaoaaca 


yyy i-v.y»- 


f a a "t* 1" n n a n i" 
^dd c ^y y dy i. 


d u L L Ly L Lyd 




taatggtctg 


ctaattgaac 


acttccatct 


ttaatattni- 

w kCLo ^y ^ ^y ^ 


n 1" r 1" a a 1" 1" t" t* 


naani"'t"aar""l" 
y ddy L Lddi. L 


^1 70 


ttgatgccat 


tctttaattt 


atctaccata 

y v»v»u ^y 


a tat* a t" a fa t" 


1" a 1" iTh na n1"+* 
^d Ly i.ydy l l 


al"aa*^"t"rt'h'a^ 
d Ldd L Ly Ld L 




tccattttgt 


gtccaagaat 


atttccatct 


tctttaaaat 


f a a 1" a f f "t"t" 1" 


Lddi. LL.y d L L 




ctattaacaa 


QQatatcacc 


ttcaaactta 


acttcaacar 


n t" n1~ f 1" 1" nl" a 
y *-y uyud 


y L L(.L.L.y LLd 


^^OO 

3 3LrU 


tctttgtaaa 


atataattct 


ttcctataca 


taaccttcno 


nfa*t'nfir"a fl" 
y^d i.yyi..d^ L 


L. L Lydddddy 




tcatgctgtt 


tcatataatc 


tQQatat:ri:a 

*««y yy i-ci i-v. uci 


n a a a a fi f" a 1" t* 


naafaffa't-a 
ydd^di^i^d Ld 


dydydydy La 




gtgacaagcg 


ttggccatgg 


aacaggtagc 


ttcccagtag 


tgcaaataaa 


tttaagggta 


3480 


agttttccgt 


atgttgcatc 


accttcaccc 


tctccactaa 


cagagaattt 


ttgcccatta 


3540 


acatcgccat 


ctaattcaac 


aagaattggg 


acaactccag 


tgaaaagttc 


ttctccttta 


3600 


ctcataaagc 


ttccctccta 


gcttttattc 


aatatcattt 


acatatcata 


ctaaaattaa 


3660 


aggctaaagg 


gaaacgatgt 


ctaacgaaaa 


aaaggccaaa 
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tcatgtttgg 


cctttggcgg 


3720 
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ttatttcgat 


gattgtcccg 


aattctggcc 


cttaaggcca 


attctcatgt 


ttgacagctt 


3780 


atcatcggca 


atagttaccc 


ttattatcaa 


gataagaaag 


aaaaggattt 


ttcgctacgc 


3840 


tcaaatcctt 


taaaaaaaca 


caaaagacca 


cattttttaa 


tgtggtcttt 


attcttcaac 


3900 


taaagcaccc 


attagttcaa 


caaacgaaaa 


ttggataaag 


tgggatattt 


ttaaaatata 


3960 


tatttatgtt 


acagtaatat 


tgacttttaa 


aaaaggattg 


attctaatga 


agaaagcaga 


4020 


caagtaagcc 


tcctaaattc 


actttagata 


aaaatttagg 


aggcatatca 


aatgaacttt 


4080 


aataaaattg 


atttagacaa 


ttggaagaga 


aaagagatat 


ttaatcatta 


tttgaaccaa 


4140 


caaacgactt 


ttagtataac 


cacagaaatt 


gatattagtg 


ttttataccg 


aaacataaaa 


4200 


caagaaggat 


ataaatttta 


ccctgcattt 


attttcttag 


tgacaagggt 


gataaactca 


4260 


aatacagctt 


ttagaactgg 


ttacaatagc 


gacggagagt 


taggttattg 


ggataagtta 


4320 


gagccacttt 


atacaatttt 


tgatggtgta 


tctaaaacat 


tctctggtat 


ttggactcct 


4380 


gtaaagaatg 


acttcaaaga 


gttttatgat 


ttataccttt 


ctgatgtaga 


gaaatataat 


4440 


ggttcgggga 


aattgtttcc 


caaaacacct 


atacctgaaa 


atgctttttc 


tctttctatt 


4500 


attccatgga 


cttcatttac 


tgggtttaac 


ttaaatatca 


ataataatag 


taattacctt 


4560 


ctacccatta 


ttacagcagg 


aaaattcatt 


aataaaggta 


attcaatata 


tttaccgcta 


4620 


tctttacagg 


tacatcattc 


tgtttgtgat 


ggttatcatg 


caggattgtt 


tatgaactct . 


4680 


attcaggaat 


tgtcagatag 


gcctaatgac 


tggcttttat 


aatatgagat 


aatgccgact 


4740 


gtacttttta 


cagtcggttt 


tctaatgtca 


ctaacctgcc 


ccgttagttg 


aagaaggttt 


4800 


ttatattaca 


gctccagatc 


ctctacgccg 


gacgcatcgt 


ggccggcatc 


accggcgcca 


4860 


caggtgcggt 


tgctggcgcc 


tatatcgccg 


acatcaccga 


tggggaagat 


cgggctcgcc 


4920 


acttcgggct 


catgagcgct 


tgtttcggcg 


tgggtatggt 


ggcaggcccc 


gtggccqgqq 


4980 


gactgttggg 


cgccatctcc 


ttgcatgccc 


agaaatttat 


ccttaagctg 


gattcaggaa 


5040 


gaggggcgtt 


tgacaggaag 


ggggagnagg 


catataatga 


gatgagtact 


gttaactggg 


5100 


caggatggat 


ccccagcttg 


ttgatacact 


aatgctttta 


tatagggaaa 


aggtggtgaa 


5160 


ctactgtgga 


agttactgac 


gtaagattac 


gggtcgaccg 


ggaaaaccct 


ggcgttaccc 


5220 


aacttaatcg 


ccttgcagca 


catccccctt 


tcgccagctg 


gcgtaatagc 


gaagaggccc 


5280 


gcaccgatcg 


cccttcccaa 


cagttgcgca 


gcctgaatgg 


cgaatggcgc 


tttgcctggt 


5340 


ttccggcacc 


agaagcggtg 


ccggaaagct 


ggctggagtg 


cgatcttcct 


gaggccgata 


5400 


ctgtcgtcgt 


cccctcaaac 


tggcagatgc 


acggttacga 


tgcgcccatc 


tacaccaacg 


5460 


taacctatcc 


cattacggtc 


aatccgccgt 


ttgttcccac 


ggagaatccg 


acgggttgtt 


5520 


actcgctcac 


atttaatgtt 


gatgaaagct 


ggctacagga 


aggccagacg 


cgaattattt 


5580 


ttgatggcgt 


taactcggcg 


tttcatctgt 


ggtgcaacgg 


gcgctgggtc 


ggttacggcc 


5640 


aggacagtcg 


tttgccgtct 


gaatttgacc 


tgagcgcatt 


tttacgcgcc 


ggagaaaacc 


5700 


gcctcgcggt 


gatggtgctg 


cgctggagtg 


acggcagtta 
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tctggaagat 


caggatatgt 


5760 
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ggcggatgag 


cggcattttc 


cgtgacgtct 


cgttgctgca 


taaaccgact 


acacaaatca 


5820 


gcgatttcca 


tgttgccact 


cgctttaatg 


atgatttcag 


ccgcgctgta 


ctqaaqqctq 

^ *-yy**yy ^y 


5880 


aagttcagat 


gtgcggcgag 


ttgcgtgact 


acctacgggt 


aacagtttct 


ttatqqcaqa 


5940 


gtgaaacgca 


ggtcgccagc 


ggcaccgcgc 


ctttcggcgg 


tgaaattatc 


qatqaqcQtQ 


6000 


gtggttatgc 


cgatcgcgtc 


acactacgtc 


tgaacgtcga 


aaacccgaaa 


ctataaaaca 

X- *"yy**y *^y 


6060 


ccgaaatccc 


gaatctctat 


cgtgcggtgg 


ttgaactgca 


caccgccgac 


aacacactaa 


6120 


ttgaagcaga 


agcctgcgat 


gtcggtttcc 


gcgaqatqcq 


qattqaaaat 


aatctactac 


6180 


tgctgaacgg 


caagccgttg 


ctgattcgag 


gcgttaaccg 


tcacqaqcat 


catcctctGc 


6240 


atggtcaggt 


catggatgag 


cagacgatgg 


tgcaggatat 


cctqctqata 


aaacaaaaca 


6300 


actttaacgc 


cgtgcgctgt 


tcgcattatc 


cgaaccatcc 


qctQtaqtac 


acactotaca 


6360 


accgctacgg 


cctgtatgtg 


gtggatgaag 


ccaatattga 


aacccacggc 


ataataccaa 


6420 


tgaatcgtct 


gaccgatgat 


ccgcgctggc 


taccggcgat 


aaacaaacac 




6480 


tggtgcagcg 


cgatcgtaat 


cacccgagtg 


tgatcatctg 


qtcqctqaaa 


aataaatcaa 


6540 


gccacggcgc 


taatcacgac 


gcgctgtatc 


qctaqatcaa 


atctatcaal: 


CC'Il.'Il.C.CC.CIC.CL 


6600 


csgtgcagta 


tgaaggcggc 


ggagccgaca 


ccacggccac 


caatattatt 


tacccaatai* 


6660 


acgcgcgcgt 


ggatgaagac 


cagcccttcc 


cqqctqtqcc 


aaaataatcc 


atcaaaaaat 


6720 


ggctttcgct 


acctggagag 


acgcgcccgc 


tgatcctttg 


cgaatacgcc 


*"**^y *-y« ^y y 


6780 


gtaacagtct 


tggcggtttc 


gctaaatact 


qqcaqqcqtt 


tCQtcaatat 




6840 


agggcggctt 


cgtctgggac 


tgggtggatc 


aqtcqctqat 


taaatatgat 


aaaaacaaca 

******** 


6900 


acccgtggtc 


ggcttacggc 


ggtgattttg 


gcgatacgcc 


qaacqatcqc 


caattctata 

^•™j3 *• y 


6960 


tgaacggtct 


ggtctttgcc 


gaccgcacgc 


cgcatccagc 


qctaacaaaa 


a caaaac a c c 


7020 


agcagcagtt 


tttccagttc 


cgtttatccg 


ggcaaaccat 


caaaataacc 


aacaaatacc 


7080 


tgttccgtca 


tagcgataac 


gagctcctgc 


actqqatqqt 




DQtaaaccGc 


7140 


tggcaagcgg 


tgaagtgcct 


ctggatgtcg 


ctccacaagg 


taaacagttg 


attaaactac 


7200 


ctgaactacc 


gcagccggag 


agcgccgggc 


aactctggct 


cacagtacgc 


ataatacaac 


7260 


cgaacgcgac 


cgcatggtca 


gaagccgggc 


acatcagcgc 


ctaacaacaa 


taacQtctaa 


7320 


cggaaaacct 


cagtgtgacg 


ctccccgccg 


cgtcccacgc 


catcccgcat 


ctaaccacca 


7380 


gcgaaatgga 


tttttgcatc 


gagctgggta 


ataagcgttg 


gcaatttaac 


CQCcaatcaa 


7440 


gctttctttc 


acagatgtgg 


attggcgata 


aaaaacaact 


qctaacQCca 


ctacacaatc 


7500 


agttcacccg 


tgcaccgctg 


gataacgaca 


ttggcgtaag 


tgaagcgacc 


cgcattgacc 


7560 


ctaacgcctg 


ggtcgaacgc 


tggaaggcgg 


cgggccatta 


ccaggccgaa 


gcagcgttgt 


7620 


tgcagtgcac 


ggcagataca 


cttgctgatg 


cggtgctgat 


tacgaccgct 


cacgcgtggc 


7680 


agcatcaggg 


gaaaacctta 


tttatcagcc 


ggaaaaccta 


ccggattgat 


ggtagtggtc 


7740 


aaatggcgat 


taccgttgat 


gttgaagtgg 


cgagcgatac 
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accgcatccg 


gcgcggattg 


7800 
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gcctgaactg 


ccagctggcg 


caggtagcag 


agcgggtaaa ctggctcgga 


ttagggccgc 


7860 


aagaaaacta 


tcccgaccgc 


cttactgccg 


cctgttttga ccgctgggat 


ctgccattgt 


7920 


cagacatgta 


taccccgtac 


gtcttcccga 


gcgaaaacgg tctgcgctgc 


ggQacgcgcg 


7980 


aattgaatta 


tggcccacac 


cagtggcgcg 


gcgacttcca gttcaacatc 


agccgctaca 


8040 


gtcaacagca 


actgatggaa 


accagccatc 


gccatctgct gcacgcggaa 


gaaggcacat 


8100 


ggctgaatat 


cgacggtttc 


catatgggga 


ttggtggcga cgactcctgg 


agcccQtcaa 


8160 


tatcggcgga 


attacagctg 


agcgccggtc 


gctaccatta ccagttggtc 


tggtgtcaaa 


8220 


aataagcatg 


caccattcct 


tgcggcggcg 


gtgctcaacg gcctcaacct 


actactaaac 


8280 


tgcttcctaa 


tgcaggagtc 


gcataaggga 


gagcgtcgac atggatgagc 


gatqataata 


8340 


tccgtttagg 


ctgggcggtg 


atagcttctc 


gttcaggcag tacgcctctt 


ttcttttcca 


8400 


gacctgaggg 


aggcggaaat 


ggtgtgaggt 


tcccggggaa aagccaaata 


ggcgatCQca 


8460 


ggagtgcttt 


atttgaagat 


caggctatca 


ctgcggtcaa tagatttcac 


aatgtaataa 


8520 


ctggacagcc 


tgaggaactc 


tcgaacccga 


atggaaacaa ccagatattt 


ataaatcaac 


8580 


gcggctcaca 


tggcgttgtg 


ctggcaaatg 


caggttcatc ctctgtctct 


atcaatacaa 


8640 


caacaaaatt 


gcctgatggc 


aggtatgaca 


ataaagctgg agcgggttca 


tttcaaataa 


8700 


acgatggtaa 


actgacaggc 


acgatcaatg 


ccaggtctgt agctgtgctt 


tatcctgatg 


8760 


atattgcaaa 


agcgcctcat 


gttttccttg 


agaattacaa aacaggtgta 


acacattctt 


8820 


tcaatgatca 


actgacgatt 


accttgcgtg 


cagatgcgaa tacaacaaaa 


Qccatttatc 


8880 


aaatcaataa 


tggaccagac 


gacaggcgtt 


taaggatgga gatcaattca 


caatcaaaaa 


8940 


aggagatcca 


atttggcaaa 


acatacacca 


tcatgttaaa aggaacgaac 


agtaataata 


9000 


taacgaggac 


cgagaaatac 


agttttgtta 


aaagagatcc agcgtcggcc 


aaaaccatcg 


9060 


gctatcaaaa 


tccgaatcat 


tggagccagg 


taaatgctta tatctataaa 


catqataaaa 


9120 


gccgagtaat 


tgaattgacc 


ggatcttggc 


ctggaaaacc aatgactaaa 


aatacaaaca 


9180 


gaatttacac 


gctgacgctg 


cctgcggaca 


cggatacaac caacgcaaaa 


qtgattttta 


9240 


ataatggcag 


cgcccaagtg 


cccggtcaga 


atcagcctgg ctttgattac 


gtgctaaatg 


9300 


gtttatataa 


tgactcgggc 


ttaagcggtt 


ctcttcccca ttgagggcaa 


ggctaaacQQ 


9360 


gacttaccga 


aagaaaccat 


caatgatggt 


ttcttttttg ttcataaatc 


agacaaaact 


9420 


tttctcttgc 


aaaagtttgt 


gaagtgttgc 


acaatataaa tgtgaaatac 


ttcacaaaca 


9480 


aaaagacatc 


aaagagaaac 


ataccctgca 


aggatgctga tattgtctgc 


atttgcqcca 


9540 


gagcaaacca 


aaaacctggt 


gagacacgcc 


ttgaattagt agaaaagaac 


ttgaagattt 


9600 


tcaaaggcat 


cgttagtgaa 


gtcatggcga 


gcggatttga cggcattttc 


ttagtcggta 


9660 


acaatcctcg 


ttaaaggaca 


aggacctgag 


cggaagtgta tcgtacagta 


gacggagtat 


9720 


actagtatag 


tctatagtcc 


gtggaattat 


tatatttatc tccgacgata 


ttctcatcag 


9780 


tgaaatccag 


ctggagttct 


ttagcaaatt 


tttttattag ctgaacttag 
Page 10 


tattagtggg 


9840 
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gccgctgata attactaata ctaggagaag ttaataaata cgtaaccaac atgattaaca 9900 

attattagag gtcatcgttc aaaatggtat gcgttttgac acatccacta tatatccgtg 9960 

tcgttctgtc cactcctgaa tcccattcca gaaattctct agcgattcca gaagtttctc 10020 

agagtcggaa agttgaccag acattacgaa ctggcacaga tggtcataac ctgaaggaag 10080 

atctgattgc ttaactgctt cagttaagac cgaagcgctc gtcgtataac agatgcgatg 10140 

atgcagacca atcaacatgg cacctgccat tgctacctgt acagtcaagg atggtagaaa 10200 

tgttgtcggt ccttgcacac gaatattacg ccatttgcct gcatattcaa acagctcttc 10260 

tacgataagg gcacaaatcg catcgtggaa cgtttgggct tctaccgatt tagcagtttg 10320 

atacactttc tctaagtatc cacctgaatc ataaatcggc aaaatagaga aaaattgacc 10380 

atgtgtaagc ggccaatctg attccacctg agatgcataa tctagtagaa tctcttcgct 10440 

atcaaaattc acttccacct tccactcacc ggttgtccat tcatggctga actctgcttc 10500 

ctctgttgac atgacacaca tcatctcaat atccgaatag ggcccatcag tctgacgacc 10560 

aagagagcca taaacaccaa tagccttaac atcatcccca tatttatcca atattcgttc 10620 

cttaatttca tgaacaatct tcattctttc ttctctagtc attattattg gtccattcac 10680 

tattctcatt cccttttcag ataattttag atttgctttt ctaaataaga atatttggag 10740 

agcaccgttc ttattcagct attaataact cgtcttccta agcatcatgg tctcactttt 10800 

ccactttttg tcttgtccac taaaaccctt gatttttcat ctgaataaat gctactatta 10860 

ggacacataa tattaaaaga aacccccatc tatttagtta tttgtttagt cacttataac 10920 

tttaacagat ggggtttttc tgtgcaacca attttaaggg ttttcaatac tttaaaacac 10980 

atacatacca acacttcaac gcacctttca gcaactaaaa taaaaatgac gttatttcta 11040 

tatgtatcaa gataagaaag aacaagttca aaaccatcaa aaaaagacac cttttcaggt 11100 

gcttttttta ttttataaac tcattccctg atctccccat actcctccaa tccaaagcta 11160 

tttagaaaga ttactatatc ctcaaacagg cggtaaccgg cctcttcatc gggaatgcgc 11220 

gcgaccttca gcatcgccgg catgtccccc tggcggacgg gaagtatcca gctcgaggtc 11280 

gggccgcgtt gctggcgttt ttccataggc tccgcccccc tgacgagcat cacaaaaatc 11340 

gacgctcaag tcagaggtgg cgaaacccga caggactata aagataccag gcgtttcccc 11400 

ctggaagctc cctcgtgcgc tctcctgttc cgaccctgcc gcttaccgga tacctgtccg 11460 

cctttctccc ttcgggaagc gtggcgcttt ctcatagctc acgctgtagg tatctcagtt 11520 

cggtgtaggt cgttcgctcc aagctgggct gtgtgcacga accccccgtt cagcccgacc 11580 

gctgcgcctt atccggtaac tatcgtcttg agtccaaccc ggtaagacac gacttatcgc 11640 

cactggcagc agccactggt aacaggatta gcagagcgag gtatgtaggc ggtgctacag 11700 

agttcttgaa gtggtggcct aactacggct acactagaag gacagtattt ggtatctgcg 11760 

ctctgctgaa gccagttacc ttcggaaaaa gagttggtag ctcttgatcc ggcaaacaaa 11820 

ccaccgctgg tagcggtggt ttttttgttt gcaagcagca gattacgcgc agaaaaaaag 11880 
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gatctcaaga 


agatcctttg 


atcttttcta 


cggggtctga cgctcagtgg 


aacgaaaact 


11940 


cacgttaagg 


gattttggtc 


atgagattat 


caaaaaggat cttcacctag 


atccttttaa 


12000 


attaaaaatg 


aagttttaaa 


tcaatctaaa 


gtatatatga gtaaacttgg 


tctgacagtt 


12060 


accaatgctt 


aatcagtgag 


gcacctatct 


cagcgatctg tctatttcgt 


tcatccatag 


12120 


ttgcctgact 


ccccgtcgtg 


tagataacta 


cgatacggga gggcttacca tctggcccca 


12180 


gtgctgcaat 


gataccgcga 


gacccacgct 


caccggctcc agatttatca 


gcaataaacc 


12240 


agccagccgg 


aagggccgag 


cgcagaagtg 


gtcctgcaac tttatccgcc tccatccagt 


12300 


ctattaattg 


ttgccgggaa 


gctagagtaa 


gtagttcgcc agttaatagt 


ttgcgcaacg 


12360 


ttgttgccat 


tgctgcaggc 


atcgtggtgt 


cacgctcgtc gtttggtatg 


gcttcattca 


12420 


gctccggttc 


ccaacgatca 


aggcgagtta 


catgatcccc catgttgtgc 


aaaaaagcgg 


12480 


ttagctcctt 


cggtcctccg 


atcgttgtca 


gaagtaagtt ggccgcagtg 


ttatcactca 


12540 


tggttatggc 


agcactgcat 


aattctctta 


ctgtcatgcc atccgtaaga tgcttttctg 


12600 


tgactggtga 


gtactcaacc 


aagtcattct 


gagaatagtg tatgcggcga 


ccgagttgct 


12660 


cttgcccggc 


gtcaacacgg 


gataataccg 


cgccacatag cagaacttta 


aaagtgctca 


12720 


tcattggaaa 


acgttcttcg 


gggcgaaaac 


tctcaaggat cttaccgctg 


ttgagatcca 


12780 


gttcgatgta 


acccactcgt 


gcacccaact 


gatcttcagc atcttttact 


ttcaccagcg 


12840 


tttctgggtg 


agcaaaaaca 




atgccgcaaa aaagggaata 


agggcgacac 




ggaaatgttg 


aatactcata 


ctcttccttt 


ttcaatatta ttgaagcatt 


tatcagggtt 


12960 


attgtctcat 


gagcggatac 


atatttgaat 


gtatttagaa aaataaacaa 


ataggggttc 


13020 


cgcgcacatt 


tccccgaaaa 


gtgccacctg 


acgtctaaga aaccattatt 


atcatgacat 


13080 


taacctataa 


aaataggcgt 


atcacgaggc 


cctttcgtct tcaagaatt 




13129 



<210> 9 
<211> 87 
<212> DMA 

<213> artificial sequence 
<220> 

<223> Promoter PR30 
<400> 9 

gaattcatgc atcgcggagg tgagatttga cactagtagg ctacgggact ataatgcggg 60 
aagtactgtt aactgcagga taagctt 87 

<210> 10 
<211> 86 
<212> DNA 

<213> artificial sequence 
<220> 

<223> Promoter PR43 
<400> 10 

gaattcatgc attcgaattt ggaaatcgac aggagcgggc gggtagggta taatatatgt 60 
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agtactgtta actgcaggat aagctt 85 

<210> 11 
<211> 87 
<212> DNA 

<213> artificial sequence 
<220> 

<223> Promoter PRU9 
<400> 11 

gaattcatgc atcgagcgga agtttgttga cacagctcca ggatacaaat ataatgggtc 60 
gagtactgtt aactgcagga taagctt 87 

<210> 12 
<211> 86 
<212> DNA 

<213> artificial sequence 
<220> 

<223> Promoter PR164 
<400> 12 

gaattcatgc atggacagtt cgtctttgac aaatctaaga aagggaacta taatgtgggc 60 
agtactgtta actgcaggat aagctt 86 

<210> 13 
<2H> 87 
<212> DNA 

<213> artificial sequence 
<220> 

<223> Promoter PR342 
<400> 13 

gaattcatgc atgcggatgg aaggggttga caccggcgcc gggtccaggt ataatcttga 60 
cagtactgtt aactgcagga taagctt 87 

<210> 14 
<211> 87 
<212> DNA 

<213> artificial sequence 
<220> 

<223> Promoter PR409 
<400> 14 

gaattcatgc atagaggagt ttattcttga caaatgcgag gcagaatggt ataatacgta 60 
gagtactgtt aactgcagga taagctt 87 

<210> 15 

<211> 87 

<212> DNA 

<213> artificial sequence 
<220> 

<223> Promoter PR519 
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<400> 15 

gaattcatgc atagtaaagt ttattcttga caagaattgg cgcgggtgat ataataaata 60 
cagtactgtt aactgcagga taagctt 87 

<210> 16 

<211> 2591 

<212> DNA 

<213> Bacillus subtilis 



<220> 

<221> CDS 

<222> (997) , . (2199) 

<223> MetE coding sequence 








<400> 16 
ggatccgctt 


tgaaatgcgg 


agcagaaaga atggtgaacg 


gctgctcaac tgttttctta 


60 


tcatttcctt 


ccggacggat 


aaacagctgc 


cgcgcaaata aattgtgcca tgcgaactca 


120 


tttacgacag 


tgatcggcag 


cctgtatttc 


tcgtctgctc 


cggcaaatcc ttcgaaaaca 


180 


aacagttcat 


ctcgctcctt 


taaatagctg 


acaactttcg 


tgtacagccg ctcaaacgct 


240 


tcttctgaaa 


tcggctgatt 


caccgggccc 


caatcgatct 


tatttttcgt gctttcttcc 


300 


tccacgatga 


atttatcttt 


aggtgagcgt 


cctgtgtaag 


cgcctgttgt cgcgcgaaca 


360 


gcacctgtgg 


atgttaaaat 


gccttcgttt 


cgggagagga 


ctttttctgt tagctgtgct 


420 


gctgataaat 


tatgacgcac 


atttggacat 


gttaataagg 


cttgtgaatc agcggtcaaa 


480 


tcaactgagt 


tcatatgaaa 


ccttccttta 


tcgttttttg tgttttgcta attgtgaatt 


540 


agtataacat 


atattttcaa 


atagtctata 


ctatttattg 


ttttttgtgt gtgcatttcc 


600 


attgttttcc 


ctcaatatag 


gtgcctattt 


cttctgaatc 


atattgacat tgcaaaccct 


660 


tttacgataa 


gatatttcat 


tgagcggata 


ctcttatccc 


gagctggcgg agggacaggc 


720 


cctatgaagc 


ccagcaaccg 


gtttctctgt 


tatttattat 


gttcaattga gtgagacaac 


780 


caaggtgcta 


acctgttgca 


aggttgtatg 


attccttgag 


cgataagagt gaaaggcaca 


840 


aagaccaaac 


cctttcctcg 


atggaaaagg 


tttttttatt 


tcataaatat gccaattaac 


900 


attctctaat 


ataactgtac 


attgtataag agggagcgag ttccgtatca tatatacaag 


960 


gtctttcggg 


aggccttgtg 


caggaggaag 


caaatc atg 
Met 
1 


agt aaa aat cgt cgt 
ser Lys Asn Arg Arg 


1014 



tta ttt aca tea gaa tct gtt acg gag ggg cat 
Leu Phe Thr ser Glu ser Val Thr Glu Gly His 
10 15 



gac cag att tat gac age att tta gat gaa att 

Asp Gin lie Tyr Asp ser lie Leu Asp Glu lie 
25 30 

aac gcg cgt gtt get tgt gaa aca tct gtq aca 

Asn Ala Arg val Ala cys Glu Thr Ser VaT Thr 
40 45 

gta age gqa gag ate aca act tct acg tat gtt 

Val Ser Giy Glu lie Thr Thr Ser Thr Tyr val 
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ccg gat aaa ate tgt 1062 
Pro Asp Lys lie cys 
20 

tta aag aaa gac cct 1110 
Leu Lys Lys Asp Pro 

aca ggt ttg gtt ctt 1158 

Thr Gly Leu val Leu 

50 

gac att ccg aaa acg 1206 
Asp lie Pro Lys Thr 
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55 60 65 70 

gtt cgc caa acc att aaa gaa ate gga tac aca cgt gca aaa tac gga 
val Arg Gin Thr lie Lys Glu lie Gly Tyr Thr Arg Ala Lys Tyr Gly 
75 80 85 



aaa gaa gat att ctt ccg tac ctt cgc cct gac gqc aaa aca cag gta 
Lys Glu Asp lie Leu Pro Tyr Leu Arg Pro Asp Gly Lys Thr Gin Val 
170 175 180 



gtt gat acg tac ggc gqc tat gca cgc cac gqc gga gqc gcg ttc tea 

Val Asp Thr Tyr Gly Gly Tyr Ala Arg His Gly Gly Gly Ala Phe Ser 
265 270 275 

ggt aag gac gcg acg aag gta gac cgt tct gca get tat gcg gca aga 

Gly Lys Asp Ala Thr Lys val Asp Arg Ser Ala Ala Tyr Ala Ala Arg 
280 285 290 



1254 



ttt gat gcg gaa act tgt gcg gtt tta aca tea att gat gag cag tct 1302 

Phe Asp Ala Glu Thr cys Ala val Leu Thr ser lie Asp Glu Gin Ser 

90 95 100 

get gat ate gcg atg gqc gta gac eca gcg ctt gaa gee cgt gaa ggc 1350 

Ala Asp He Ala Met Gly Val Asp Pro Ala Leu Glu Ala Arg Glu Gly 
105 110 115 

aca atg age gac gaa gaa att gaa gcg att ggt gcg ggt gac caa gga 1398 

Thr Met Ser Asp Glu Glu He Glu Ala lie Gly Ala Gly Asp Gin Gly 
120 125 130 

tta atg ttc ggt tat gtq tgc aac gaa acg aaa gag ctt atg cct ctt 1446 

Leu Met Phe Gly Tyr val cys Asn Glu Thr Lys Glu Leu Met pro Leu 
135 140 145 150 

cca att tea ctt gee cat aaa tta gee cgc cgc eta agt gaa gtc cgt 1494 

Pro lie Ser Leu Ala His Lys Leu Ala Arg Arg Leu ser Glu Val Arg 
155 160 165 



1542 



acg gtt gag tac gat gaa aat aac aaa eca gtc cgc att gac gcg att 1590 

Thr val Glu Tyr Asp Glu Asn Asn Lys Pro Val Arg lie Asp Ala lie 
185 190 195 

gtt att tea act cag eat cac cct gaa att aca ctt gag caa att cag 1638 

val He ser Thr Gin His His Pro Glu He Thr Leu Glu Gin He Gin 
200 205 210 

cgc aac att aaa gaa eat gta ate aat ccg gtt gtt cct gaa gag ctg 1686 

Arg Asn He Lys Glu His Val He Asn Pro Val Val Pro Glu Glu Leu 
215 220 225 230 

att gat gaa gaa aca aaa tat ttc ate aac cct aca gga cgt ttc gta 1734 

He Asp Glu Glu Thr Lys Tyr Phe He Asn Pro Thr Gly Arg Phe val 
235 240 245 

ate gga ggc cct caa ggg gat gcg gga ctt aca gga cgc aaa ate ate 1782 

lie Gly Gly Pro Gin Gly Asp Ala Gly Leu Thr Gly Arg Lys He lie 

250 255 260 



1830 



1878 



tac gtt gcg aaa aac ate gtt gcg get gag ctt get gat tct tgc gaa 1926 
Tyr Val Ala Lys Asn lie Val Ala Ala Glu Leu Ala Asp Ser Cys Glu 
295 300 305 310 

gta cag ctt get tac gcg ate ggt gtt gca cag cct gtg tea ate tea 
val Gin Leu Ala Tyr Ala lie Gly val Ala Gin Pro val ser He Ser 
315 320 325 

ate aac aca ttc ggt tea gga aaa get tct gag gaa aaa ctg att gaa 
He Asn Thr Phe Gly ser Gly Lys Ala Ser Glu Glu Lys Leu He Glu 
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330 






01 


SQ Listing- 
335 


Oct 


2004.ST25.txt 
340 






val 


gtt cgc 
val Arg 
345 


aat 
Asn 


aac 
Asn 


ttt 
Phe 


gat 
Asp 


tta 
Leu 


cga 
Arg 


cct 
Pro 


gcc 
Ala 


ggc att ate aaa 
Gly lie He Lys 
355 


Met 




ctt 
Leu 


gat ttg 
Asp Leu 
360 


cgc 
Arg 


cgt 
Arg 


ccg 
Pro 


ate 
He 
365 


tat 
Tyr 


aaa 
Lys 


caa 
Gin 


act get gcg tac ggc 
Thr Ala Ala Tyr Gly 
370 


cac 
His 


2118 


ttt 
Phe 
375 


gga cgt 
Gly Arg 


cac 
His 


gat gtt 
Asp val 
380 


Asp 


ctt 
Leu 


cca 
Pro 


tgg 
Trp 


gag 
Glu 
385 


cgc aca gac aaa 
Arg Thr Asp Lys 


gcg 
Ala 
390 


2166 


gag 
Glu 


cag ctg 
Gin Leu 


cgt 
Arg 


aaa 
Lys 
395 


gaa 
Glu 


gcg 
Ala 


tta 
Leu 


gga 

Gly 


gaa 
Glu 
400 


taa 


ttttatagcc gcttactggt 


2219 



taagcggctt tccctttttt atcgttgtat tcatgtttat ttttttacat aactgcgaaa 2279 

ccaaatacta ttcacagcgt ctataaatag gggttcaatg atgacaattt taattatgga 2339 

ggcaatacta tgtgtggatt tgtcggggtt tttaacaagc atccgttagc tcaaaccgct 2399 

gatcaagaag aactaatcaa acaaatgaac caaatgatcg ttcaccgcgg tcctgacagt 2459 

gatggatatt tccatgatga gcacgtcggc ttcggattca gacggctcag cattattgat 2519 

gtagaaaatg gtggacagcc tttatcatat gaagatgaaa catattggat tatctttaac 2579 

ggagtaaatc ta 2591 

<210> 17 

<211> 400 

<212> PRT 

<213> Bacillus subtilis 

<400> 17 

Met ser Lys Asn Arg Arg Leu Phe Thr ser Glu ser Val Thr Glu Gly 
^ 5 10 15 

His Pro Asp Lys lie Cys Asp Gin He Tyr Asp ser He Leu Asp Glu 
20 25 30 

He Leu Lys Lys Asp Pro Asn Ala Arg val Ala cys Glu Thr Ser val 
35 40 45 

Thr Thr Gly Leu val Leu val Ser Gly Glu He Thr Thr ser Thr Tyr 
50 55 60 

Val Asp He Pro Lys Thr Val Arg Gin Thr He Lys Glu He Glv Tvr 
^5 70 75 80 

Thr Arg Ala Lys Tyr Gly Phe Asp Ala Glu Thr cys Ala Val Leu Thr 
85 90 95 

Ser He Asp Glu Gin ser Ala Asp He Ala Met Gly val Asp Pro Ala 
100 105 110 
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Leu Glu Ala Arg Glu Gly Thr Met Sen Asp Glu Glu He Glu Ala He 
115 120 125 

Gly Ala Gly Asp Gin Gly Leu Met Phe Gly Tyr val Cys Asn Glu Thr 
130 135 140 

Lys Glu Leu Met Pro Leu Pro He Ser Leu Ala His Lys Leu Ala Arq 
145 150 155 160 

Arg Leu ser Glu val Arg Lys Glu Asp He Leu Pro Tyr Leu Arg Pro 
165 170 175 

Asp Gly Lys Thr Gin Val Thr val Glu Tyr Asp Glu Asn Asn Lys Pro 
180 185 190 

val Arg lie Asp Ala He Val He Ser Thr Gin His His Pro Glu He 
195 200 205 

Thr Leu Glu Gin He Gin Arg Asn He Lys Glu His val He Asn Pro 
210 215 220 

Val val Pro Glu Glu Leu He Asp Glu Glu Thr Lys Tyr Phe lie Asn 
225 230 235 240 

Pro Thr Gly Arg Phe val He Gly Gly Pro Gin Gly Asp Ala Gly Leu • 
245 250 255 

Thr Gly Arg Lys He He Val Asp Thr Tyr Gly Gly Tyr Ala Arg His : 
260 265 270 

Gly Gly Gly Ala Phe ser Gly Lys Asp Ala Thr Lys Val Asp Arg ser 
275 280 285 

'^^^ Ala Ala Arg Tyr val Ala Lys Asn He val Ala Ala Glu 
290 295 300 

Leu Ala Asp ser Cys Glu val Gin Leu Ala Tyr Ala He Gly val Ala 
305 310 315 320 

Gin Pro val ser He Ser He Asn Thr Phe Gly ser Gly Lys Ala Ser 
325 330 335 

Glu Glu Lys Leu ile Glu val Val Arg Asn Asn Phe Asp Leu Arg Pro 
340 345 350 

Ala Gly He Ile Lys Met Leu Asp Leu Arg Arg pro He Tyr Lys Gin 
355 360 365 

Thr Ala Ala Tyr Gly His Phe Gly Arg His Asp val Asp Leu Pro Trp 
370 375 380 
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Glu Arg Thr Asp Lys Ala Glu Gin Leu Arg Lys Glu Ala Leu Gly Glu 
385 390 395 400 
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